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57 ABSTRACT

A valve assembly having a body, a float assembly, a switch
magnet, and a sealing surface that opens or closes a block and
bleed valve in response to movement of the float assembly.
The float assembly may be pivotally attached to the body at a
pivot axis. The float assembly may have a first end and a
second end opposite the first end, where the pivot axis is
located between the first end and the second end. The float
assembly may further comprise a float attached to the firstend
and a float magnet attached to the second end, such that
raising the float causes the float magnet to lower and lowering
the float causes the float magnet to rise. The switch magnet
may be responsive to movement of the float magnet, and the
sealing surface may be responsive to movement of the switch
magnet.

14 Claims, 4 Drawing Sheets
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1
BLOCK AND BLEED VALVE WITH A
MAGNETIC COUPLED SWITCH

CROSS REFERENCE

This application is based on and claims priority to U.S.
utility patent application Ser. No. 13/360,358, which was
filed on Jan. 27, 2012 and which was based on and claimed
priority to U.S. Provisional Patent Application Ser. No.
61/453,725, which was filed on Mar. 17, 2011.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a block and bleed valve
with a magnetic coupled switch for a pneumatic operated
liquid level switch for tanks and vessels.

2. Description of the Related Art

There are a number of existing devices that include float
operated valves. In each case, when the liquid level rises or
falls in a tank or vessel, a float shifts a pneumatic valve to one
of'two positions. Some existing devices couple the float to the
pneumatic valve using a magnet couple while others use
mechanical linkage.

Some existing devices use a block and bleed valve that is
mechanically coupled to the float. The mechanical linkage
complicates the use of a snap switch. The mechanical linkage
requires a seal between the float and the switch.

Based on the foregoing, it is desirable to provide a float
operated pneumatic valve utilizing a magnetically coupled
block and bleed valve instead of a mechanically coupled
block and bleed valve. This makes the use of a simple and
reliable magnetically operated snap acting switch possible.
The snap acting switch actuates the block and bleed valve.
Since the snap acting switch is magnetically coupled to the
float, no seals between the float compartment and the switch
compartment are needed.

Some existing pneumatic conical or tapered valves with a
magnetic switch are direct acting, such as seen in Felgote
(U.S.Pat.No. 2,893,427). It is desirable to provide a magnetic
opposing pole snap switch with a block and bleed valve
arrangement.

It would also be desirable to provide a block and bleed
valve on a float operated pneumatic valve assembly wherein
a block and bleed valve is externally adjustable.

SUMMARY OF THE INVENTION

In general, in a first aspect, the invention relates to a valve
assembly comprising: a body; a float assembly pivotally
attached to the body at a pivot axis; a switch magnet respon-
sive to movement of the float magnet; and a sealing surface
responsive to movement of the switch magnet. The float
assembly may comprise: a first end; a second end opposite the
first end, where the pivot axis is located between the first end
and the second end; a float attached to the first end; and a float
magnet attached to the second end, such that raising the float
causes the float magnet to lower and lowering the float causes
the float magnet to rise. The valve assembly may further
comprise a block and bleed valve controlled by the sealing
surface.

The operation of the magnetically coupled switch and the
block and bleed valve are described herein with the float in
either the raised or lowered position. This is a non-limiting
example, with the magnetically coupled switch configured to
operate as described. The magnetically coupled switch could
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2

just as easily be configured to operate these events with the
float position opposite of what is stated for each event.

In a preferred configuration, the block and bleed valve may
comprise: a bleed port cavity in fluid communication with the
atmosphere via a bleed port seat, where the sealing surface
presses against the bleed port seat blocking access between
the bleed port cavity and the atmosphere when the float is
lowered and where the sealing surface does not press against
the bleed port seat allowing access between the bleed port
cavity and the atmosphere when the float is raised; an orifice
cavity in fluid communication with the bleed port cavity via
anorifice; an inlet port in fluid communication with the orifice
cavity; an outlet port in fluid communication with the inlet
port via an inlet seat; and a diaphragm located between the
bleed port cavity and the inlet seat, such that the diaphragm
presses against the inlet seat blocking access between the inlet
port and the outlet port when pressure in the bleed port cavity
and the inlet port is equal but does not press against the inlet
seat allowing access between the inlet port and the outlet port
when pressure in the bleed port cavity is less than pressure in
the inlet port. The block and bleed valve may further comprise
an exhaust port in fluid communication with the outlet port
via an exhaust seat and a plug located adjacent the exhaust
seat such that the plug presses against the exhaust seat block-
ing access between the outlet port and the exhaust port when
the float is raised but does not press against the exhaust seat
allowing access between the outlet port and the exhaust port
when the float is lowered. The block and bleed valve may be
a pneumatic valve.

The switch magnet may be responsive to movement of the
float magnet such that lowering the float magnet causes the
switch magnet to rise and raising the float magnet causes the
switch magnet to lower. The sealing surface may be respon-
sive to movement of the switch magnet such that raising the
switch magnet causes the sealing surface to lower and low-
ering the switch magnet causes the sealing surface to rise.
Raising the float may cause the sealing surface to lower and
lowering the float may cause the sealing surface to rise. The
switch magnet may be housed within the body.

In a second embodiment, the valve assembly may com-
prise: a body; a float assembly pivotally attached to the body
at a pivot axis, the float assembly comprising: a first end; a
second end opposite the first end, where the pivot axis is
located between the first end and the second end; a float
attached to the first end; and a float magnet attached to the
second end, such that raising the float causes the float magnet
to lower and lowering the float causes the float magnet to rise;
a switch magnet assembly pivotally attached to the body via
a pivot shaft, the switch magnet assembly comprising: a first
end; a second end opposite the first end, where the pivot shaft
is located between the first end and the second end; a switch
magnet attached to the first end and located proximate the
float magnet, where the switch magnet and the float magnet
have like poles such that they repel each other; and a block
and bleed valve comprising a sealing surface, where the seal-
ing surface is attached to the second end of the switch magnet
assembly.

The switch magnet assembly may be housed within the
body. The block and bleed valve may have a seat assembly
that is externally adjustable. The block and bleed valve may
be a pneumatic valve. The block and bleed valve may com-
prise: a bleed port cavity in fluid communication with the
atmosphere via a bleed port seat, where the sealing surface
presses against the bleed port seat blocking access between
the bleed port cavity and the atmosphere when the float is
lowered and where the sealing surface does not press against
the bleed port seat allowing access between the bleed port
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cavity and the atmosphere when the float is raised; an orifice
cavity in fluid communication with the bleed port cavity via
anorifice; an inlet port in fluid communication with the orifice
cavity; an outlet port in fluid communication with the inlet
port via an inlet seat; and a diaphragm located between the
bleed port cavity and the inlet seat, such that the diaphragm
presses against the inlet seat blocking access between the inlet
port and the outlet port when pressure in the bleed port cavity
and the inlet port is equal but does not press against the inlet
seat allowing access between the inlet port and the outlet port
when pressure in the bleed port cavity is less than pressure in
the inlet port. The block and bleed valve may further com-
prise: an exhaust port in fluid communication with the outlet
port via an exhaust seat; and a plug located adjacent the
exhaust seat such that the plug presses against the exhaust seat
blocking access between the outlet port and the exhaust port
when the float is raised but does not press against the exhaust
seat allowing access between the outlet port and the exhaust
port when the float is lowered.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a pneumatic operated liquid
level switch assembly constructed in accordance with the
present invention;

FIG. 2 is a side view of the pneumatic operated liquid level
switch assembly shown in FIG. 1 with the float in a lowered
position;

FIG. 3 is a side view of the pneumatic operated liquid level
switch assembly shown in FIG. 1 with the float in a raised
position;

FIG. 4 is a cut-away view of a block and bleed valve
assembly in a closed position; and

FIG. 5 is a cut-away view of a block and bleed valve
assembly in an open position.

DETAILED DESCRIPTION OF THE INVENTION

The devices and methods discussed herein are merely illus-
trative of specific manners in which to make and use this
invention and are not to be interpreted as limiting in scope.

While the devices and methods have been described with a
certain degree of particularity, it is to be noted that many
modifications may be made in the details of the construction
and the arrangement of the devices and components without
departing from the spirit and scope of this disclosure. It is
understood that the devices and methods are not limited to the
embodiments set forth herein for purposes of exemplification.

In general, in a first aspect, the present invention relates to
a pneumatic operated liquid level switch assembly 10 for
tanks and vessels used in a wide variety of industrial appli-
cations.

As seen in FIGS. 1 through 3, a float 12 may be in fluid
communication with liquid 1 in a tank or vessel (not shown)
and will move down when the liquid level decreases, as
shown by arrow 26, or up when the liquid level increases, as
shown by arrow 28. The float 12 may pivot around a pivot axis
14. At the opposite end of the pivot axis 14 may be a float
magnet 16. Movement of the float 12 may result in reciprocal
movement of the float magnet 16. The switch 10 may include
a switch body 48 near the float magnet 16. Within the switch
body 48 may be a switch magnet 18, which generates repel-
ling magnet forces. The switch magnet 18 may revolve
around a pivot shaft 20 to move a sealing surface 22, which
may be part of a block and bleed valve assembly 30. In a
preferred configuration, the sealing surface may be a flat
elastomeric pad

10

15

20

25

30

35

40

45

55

60

65

4

The block and bleed valve assembly 30, shown in a cut-
away view in FIGS. 4 and 5, may be a pneumatic valve
assembly, and may be a two position three-way valve. The
valve 30 may be operated by either blocking a bleed port 50 or
opening the bleed port 50 via a bleed port seat 24. With the
bleed port seat 24 blocked by the pad 22, as shown in FIG. 4,
the valve 30 may shift to a closed state in which an inlet port
36 is blocked and an outlet port 56 is open to an exhaust port
58. If the bleed port seat 24 is opened or unblocked, as shown
in FIG. 5, the valve 30 may shift to an open state in which the
inlet port 36 is open to the outlet port 56 and the exhaust port
58 is closed.

The bleed port 50 may be in fluid communication via an
orifice 52 with an orifice cavity 54. The orifice cavity 54 may
likewise be in fluid communication with the inlet port 36. A
diaphragm 40 may be located adjacent the bleed port 50, and
also adjacent an inlet seat 42, such that the diaphragm 40
presses against the inlet seat 42 when the valve is closed and
is spaced away from the inlet seat 42 when the valve is open.
When open, the inlet port 36 may be in fluid communication
with the outlet port 56 via the space between the diaphragm
40 and the inlet seat 42. The outlet port 56 may be in fluid
communication with the exhaust port 58 when the valve is
closed, but a plug 38 may press against an exhaust seat 60,
blocking the path between the outlet port 56 and the exhaust
port 58, when the valve is open.

FIG. 4 shows the valve 30 in a closed position. In this
position, inlet gas may travel as shown by the arrows through
the inlet port 36 and may pressurize the top of the diaphragm
40, the orifice cavity 54, and the bleed port cavity 50. Because
the bleed port cavity 50 is blocked, the pressure in the inlet
port 36, orifice cavity 54, and bleed port cavity 50 all reach
equilibrium. Just as the top of the diaphragm 40 is subjected
to the pressure in the inlet port 36, the bottom of the dia-
phragm 40 is subject to the pressure in the bleed port cavity
50. If the pressure is equalized, the pressure on the top of the
diaphragm 40 is the same as the pressure on the bottom of the
diaphragm 40. Since the area of the diaphragm 40 facing the
bleed port cavity 50 (the bottom of the diaphragm 40) is larger
than the area of the diaphragm 40 facing the inlet port 36 (the
top of the diaphragm 40), the resultant force from the equal-
ized pressure pushes the diaphragm 40 up against the inlet
seat 42. As the diaphragm 40 moves up against the inlet seat
42, closing it off, it also pushes the plug 38 off of the exhaust
seat 60. With the inlet seat 42 closed by the diaphragm 40, the
inlet gas is blocked. With the plug 38 lifted off of the exhaust
seat 60, the outlet port 56 opens to the exhaust port 58 allow-
ing any gas in the outlet port 56 to escape through to the
exhaust port 58. As long as the bleed port seat 24 stays
blocked by the pad 22, the valve 30 will remain in this closed
state.

FIG. 5 shows the valve 30 in an open position. In this
position, the inlet gas travels as shown by the arrows through
the inlet port 36 and pressurizes the top of the diaphragm 40
and the orifice cavity 54. The inlet gas travels across the
orifice 52 in the orifice cavity 54 and exits the valve 30
through the unblocked (open) bleed port 50. Because the area
of'the orifice 52 is much less than the area of the bleed port 50,
there is a pressure drop in the gas as it travels across the orifice
52 and into the bleed port cavity 50. Because the bleed port 50
is unblocked and open to atmosphere, there is a pressure drop
across the orifice 52 and pressure does not build up in the
bleed port cavity 50. This results in the area of the diaphragm
40 facing the bleed port cavity 50 (the bottom of the dia-
phragm 40) not being pressurized. Since the bottom of the
diaphragm 40 is not pressurized but the top is, the resulting
force pushes the diaphragm 40 off of the inlet seat 42. The
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force of the pressurized gas on the top of the diaphragm 40
continues to push the diaphragm 40 down until the plug 38
comes in contact with the exhaust seat 60, closing it off. With
the inlet seat 42 open, the inlet gas travels through the inlet
seat 42 and into the outlet port 56. Since the exhaust seat 60 is
closed off by the plug 38, the inlet gas cannot escape out of the
exhaust port 58. As long as the bleed port 50 stays open, the
valve 30 will remain in this open state.

Whereas, the devices and methods have been described in
relation to the drawings and claims, it should be understood
that other and further modifications, apart from those shown
or suggested herein, may be made within the spirit and scope
of this invention.

What is claimed is:

1. A valve assembly comprising:

abody;

a float assembly pivotally attached to the body at a pivot
axis, the float assembly comprising:

a first end;

a second end opposite the first end, where the pivot axis
is located between the first end and the second end;

a float attached to the first end; and

a float magnet attached to the second end, such that
raising the float causes the float magnet to lower and
lowering the float causes the float magnet to rise;

a switch magnet responsive to movement of the float mag-
net, where the switch magnet and the float magnet have
like poles such that they repel each other and where the
switch magnet is responsive to movement of the float
magnet such that lowering the float magnet causes the
switch magnet to rise and raising the float magnet causes
the switch magnet to lower;

a sealing surface responsive to movement of the switch
magnet; and

a block and bleed valve pneumatically controlled by the
sealing surface, where the sealing surface presses
against a bleed port seat thereby blocking access to a
bleed port cavity in a valve seat assembly.

2. The valve assembly of claim 1 wherein the sealing

surface is an elastomeric pad.

3. The valve assembly of claim 1 where the sealing surface
is responsive to movement of the switch magnet such that
raising the switch magnet causes the sealing surface to lower
and lowering the switch magnet causes the sealing surface to
rise.

4. The valve assembly of claim 1 where the switch magnet
is housed within the body.

5. The valve assembly of claim 1 where the block and bleed
valve comprises:

a bleed port cavity in fluid communication with the atmo-
sphere via a bleed port seat, where the sealing surface
presses against the bleed port seat blocking access
between the bleed port cavity and the atmosphere when
the float is lowered and where the sealing surface does
not press against the bleed port seat allowing access
between the bleed port cavity and the atmosphere when
the float is raised;

an orifice cavity in fluid communication with the bleed port
cavity via an orifice;

an inlet port in fluid communication with the orifice cavity;

an outlet port in fluid communication with the inlet port via
an inlet seat; and

a diaphragm located between the bleed port cavity and the
inlet seat, such that the diaphragm presses against the
inlet seat blocking access between the inlet port and the
outlet port when pressure in the bleed port cavity and the
inlet port is equal but does not press against the inlet seat
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6

allowing access between the inlet port and the outlet port
when pressure in the bleed port cavity is less than pres-
sure in the inlet port.

6. The valve assembly of claim 5 where the block and bleed

valve further comprises:

an exhaust port in fluid communication with the outlet port
via an exhaust seat; and

a plug located adjacent the exhaust seat such that the plug
presses against the exhaust seat blocking access between
the outlet port and the exhaust port when the float is
raised but does not press against the exhaust seat allow-
ing access between the outlet port and the exhaust port
when the float is lowered.

7. A valve assembly comprising:

a body;

a float assembly pivotally attached to the body at a pivot
axis, the float assembly comprising:

a first end;

a second end opposite the first end, where the pivot axis
is located between the first end and the second end;

a float attached to the first end; and

a float magnet attached to the second end, such that
raising the float causes the float magnet to lower and
lowering the float causes the float magnet to rise;

a switch magnet assembly pivotally attached to the body
via a pivot shaft, the switch magnet assembly compris-
ing:

a first end;

a second end opposite the first end, where the pivot shaft
is located between the first end and the second end;

a switch magnet attached to the first end and located
proximate the float magnet, where the switch magnet
and the float magnet have like poles such that they
repel each other and wherein the switch magnet is
responsive to movement of the float magnet such that
lowering the float magnet causes the switch magnet to
rise and raising the float magnet causes the switch
magnet to lower; and

a pneumatic block and bleed valve comprising a sealing
surface and a bleed port cavity, where the sealing surface
is attached to the second end of the switch magnet
assembly and presses against a bleed port seat thereby
blocking access to a bleed port cavity in a valve seat
assembly.

8. The valve assembly of claim 7 where the switch magnet

assembly is housed within the body.

9. The valve assembly of claim 7 where the block and bleed

valve has a seat assembly that is externally adjustable.

10. The valve assembly of claim 7 wherein the sealing

surface is an elastomeric pad.

11. The valve assembly of claim 7 where the block and

bleed valve comprises:

a bleed port cavity in fluid communication with the atmo-
sphere via a bleed port seat, where the sealing surface
presses against the bleed port seat blocking access
between the bleed port cavity and the atmosphere when
the float is lowered and where the sealing surface does
not press against the bleed port seat allowing access
between the bleed port cavity and the atmosphere when
the float is raised;

an orifice cavity in fluid communication with the bleed port
cavity via an orifice;

an inlet port in fluid communication with the orifice cavity;

an outlet port in fluid communication with the inlet port via
an inlet seat; and

a diaphragm located between the bleed port cavity and the
inlet seat, such that the diaphragm presses against the
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inlet seat blocking access between the inlet port and the
outlet port when pressure in the bleed port cavity and the
inlet port is equal but does not press against the inlet seat
allowing access between the inlet port and the outlet port
when pressure in the bleed port cavity is less than pres-
sure in the inlet port.

12. The valve assembly of claim 11 where the block and

bleed valve further comprises:

an exhaust port in fluid communication with the outlet port
via an exhaust seat; and

a plug located adjacent the exhaust seat such that the plug
presses against the exhaust seat blocking access between
the outlet port and the exhaust port when the float is
raised but does not press against the exhaust seat allow-
ing access between the outlet port and the exhaust port
when the float is lowered.

13. A valve assembly comprising:

abody;

a float assembly pivotally attached to the body at a pivot
axis, the float assembly comprising:
a first end;
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a second end opposite the first end, where the pivot axis
is located between the first end and the second end;

a float attached to the first end; and

a float magnet attached to the second end, such that
raising the float causes the float magnet to lower and
lowering the float causes the float magnet to rise;

a switch magnet responsive to movement of the float mag-
net, where the switch magnet and the float magnet have
like poles such that they repel each other;

a sealing surface responsive to movement of the switch
magnet where raising the float causes the sealing surface
to lower and lowering the float causes the sealing surface
to rise; and

a block and bleed valve pneumatically controlled by the
sealing surface, where the sealing surface presses
against a bleed port seat thereby blocking access to a
bleed port cavity in a valve seat assembly.

14. A valve assembly as set forth in claim 13 wherein the

sealing surface is an elastomeric pad.
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